The associations for CAM use are only occasionally differentiated by gender in populations where both male and female cancer survivors occur. The aim of this study is to describe the prevalence of CAM use in individuals with a previous cancer diagnosis and to investigate gender differences regard to factors associated with use. A total of 12982 men and women filled in a questionnaire with questions about life style and health issues. Eight hundred of those had a previous cancer diagnosis of whom 630 answered three questions concerning CAM use in the last 12 months. A total of 33.8% of all cancer survivors reported CAM use, 39.4% of the women and 27.9% of the men ( < 0.01). The relationship between the demographic variables and being a CAM user differed significantly between men and women with regard to age ( = 0.03), education ( = 0.04), and income ( < 0.01). Female CAM users were more likely to have a university degree than the nonusers, while male CAM users were more likely to have a lower income than the nonusers. According to this study, prevalence and factors associated with CAM use differ significantly between male and female survivors of cancer.
Introduction
Although self-reported use of complementary and alternative medicine (CAM) among cancer patients is increasing [1] [2] [3] [4] , studies report substantial difference in the level of use ranging from 7% [5] to 95% [6] . This wide range in self-reported use could be due to differences in the definition of a CAM user [7, 8] and/or differences in the time frame of the use [9] .
Younger, highly educated women have been described as the most frequent users of CAM [4, 8, [10] [11] [12] . Frequent use has also been reported among patients with symptoms related to their cancer, patients receiving only palliative treatment, patients with metastatic disease, and patients diagnosed with cancer more than three months previously [13] .
Others again report that use of, or interest in, CAM is predicted by younger age, progressive cancer, and active coping behaviour [14] . CAM use related to time after diagnosis has also been studied [9] . Likelihood of death occurring from the cancer has been reported to be both associated [15, 16] and not associated [17, 18] with CAM use. Likelihood of consulting a CAM provider has been associated with a university degree, low-perceived global health, and recent health complaints [19] .
The predictors for CAM use in whole populations and among female cancer survivors have been described, while predictors for CAM use in male cancer survivors are still insufficiently studied in all cancer categories except prostate [20] . The reported reasons for CAM use have been only occasionally differentiated by gender in populations where both male and female cancer survivors occur [21, 22] .
Since women with cancer are documented to use different kinds of CAM than men [21, 23] and that other patient groups are found to have gender-specific correlations for use [22, 24, 25] , it is important also to investigate if the factors associated with CAM use in cancer are gender specific.
The aim of this study is (1) to describe prevalence of CAM use in individuals with a previous cancer diagnosis and (2) to investigate whether men and women differ with regard to sociodemographical and health-related factors associated with CAM use.
Materials and Methods
The Tromsø Cohort Study series are a single-centred prospective and population-based health surveys of the adult inhabitants of the municipality of Tromsø, Northern Norway [26] . The population of Tromsø reflects the distribution of gender, educational level, and average income in Norway overall, but the population is somewhat younger [27] . The design includes repeated population health surveys to which total birth cohorts and random samples are invited. The Tromsø Cohort study collects information on a wide range of health-related issues, using questionnaires and health screenings. Use of CAM is collected through two different questionnaires. This paper is based on data from the sixth Tromsø study conducted in 2007/2008, including 12982 participants, 6053 men and 6929 women aged between 30 and 87 years old (response rate is 65.7%, 62.9% of the men and 68.4% of the women). Eight hundred of these participants have had cancer prior to the survey according to the Cancer Registry of Norway. Sixty-five men and 105 women failed to answer all the three questions concerning CAM use and were excluded from the analyses. This leaves us with 630 informants who responded to all three questions about CAM use, constituting the studied population ( Figure 1 ).
The letter of invitation contained a short questionnaire developed specifically for the sixth Tromsø study including use of a CAM provider. Individuals who attended the survey by answering the first questionnaire and undergoing a health screening, received subsequently a second, more detailed, questionnaire which they were asked to complete onsite or at home and return by mail. The questions concerning use of OTC products and self-techniques were placed in this second questionnaire.
The two questionnaires included questions on general state of health, diseases suffered by the respondent or their family, muscle pain and physical discomfort, food habits, alcohol consumption, smoking habits, physical activity in leisure time, level of education, use of medicine, and use of health services including CAM. The questions regarding CAM use were not related to any specific disease condition. Study participants were classified as "CAM-users" by checking Yes for one or more of the three questions concerning visits to a CAM provider, use of CAM over-the-counter products (OTC), and CAM techniques (displayed in Table 2 ). Accordingly, a participant who checked No for all the three specific CAM-questions was classified as a nonuser.
Informants who had seen a chiropractor were not defined as CAM users in this study as chiropractors are regulated health care personnel in Norway. This also applies to informants who had used cod liver oil, fish oil capsules, Omega-3, or ordinary vitamins/mineral supplements as these supplements are commonly used in the Norwegian population.
In Norway, an alternative medical provider is commonly understood as a practitioner providing CAM both as an alternative to and complementary to conventional treatment. A CAM provider offers therapies that are not commonly offered within the public health care service and are paid outof-pocket by the patients themselves.
With a statistical power of 80% and using an alpha of 0.05, we were able to report a statistically significant within-gender differences in reported use of approximately 10 percentage points when cross tabulating use with other dichotomous variables.
Associations for CAM use in men and women were analysed using chi-square tests in SPSS Windows (version 19.0, SPSS Inc., Chicago, IL), one variable at a time. Interaction between women and men concerning associations was investigated by testing homogeneity of the odds ratio in a multivariate analysis.
The data inspectorate has been notified about the study, and the regional ethics committee has recommended it. The participants have given their informed written consent.
Results

Basic Characteristics of the Studied Participants.
The studied population ( = 630) consisted of 325 women and 305 men. Most cancer sites were represented, though breast cancer dominated among women (37.8%) and prostate cancer (34.8%) among men. Mean time since diagnosis was 10.6 years, 12 years in women and 9.4 years in men. Only 30 participants (ten women and 20 men) were less than 12 months after diagnosis. Most of the men (84.4%) and half of the women (56.8%) were living with a spouse/partner, and more than half of the participants reported good or excellent health (53%). Mean self-reported health was 73.7, ranging from 5 to 100 on a 100 point scale where 100 was the best imaginable health. Very few reported poor health (9%) despite a cancer diagnosis and a median age of 66 (Table 1) .
Prevalence of CAM Use in the Cancer Patients.
A total of 33.8% of all cancer survivors reported CAM use, 39.4% of the women and 27.9% of the men ( < 0.01). OTC products were most often used, used by 29% of the women and 20% of the men. A CAM provider was seen by 13% of the population, 16% of the women and 9% of the men. CAM techniques were least used, 7% of the women and only 2% of the men ( Table 2 ).
There were no significant differences in CAM use according to time since diagnosis and self-reported health, neither among men nor women.
Nonresponders could be included in the analysis by including informants answering "yes" to at least one of the three questions concerning CAM in the CAM group and all the patients with no or missing response to all the three questions were included in the no CAM group. The prevalence of CAM use would then have been 30.5% ( = 244), 35.3% among women ( = 152) and 24.9% among men ( = 92).
The cancer patients did not differ significantly from the group without cancer when the use of a CAM provider, CAM techniques, and OTC products were analysed separately. When the three CAM modalities were analysed together (CAM level 3 [23] ), men with cancer were significantly more likely to be CAM users than men without cancer (27.9% versus 22.1%, = 0.02).
Factors Associated with CAM Use in Cancer Patients.
There were no overall significant differences between users and nonusers of CAM in relation to age, education, income, self-reported health, time since diagnosis, or metastasis at first diagnosis. We found that CAM users were significantly more likely to be women ( = 0.002) and more likely to have breast cancer ( = 0.02).
The relationship between the demographic variables and being a CAM user differed significantly between men and women with regard to age ( = 0.03), education ( = 0.04), and income ( < 0.01) ( Table 3) . It was, therefore, necessary to present data stratified by gender.
When analysed separately, we found that university education ( < 0.01) and breast cancer ( < 0.01) was significantly associated with CAM use in women. We found no significant associations for age, income, or selfreported health in women (Tables 3 and 4 ). As breast cancer was significantly associated with CAM, the same analysis was conducted without breast cancer with the same result, however, no longer at a significant statistical level.
When the three CAM modalities CAM provider (Table 5) , OTC products (Table 6) , and CAM techniques (Table 7) were analysed separately, we found that university education and younger age was associated with the use of CAM techniques and university education to be associated with the use of OTC products in women.
Among men, we found that lower income was significantly associated with CAM use ( = 0.016). University education, age (Table 3) , and self-reported health (Table 4) were not significantly associated with CAM use in men, though older age seemed to be a tendency ( = 0.072, Table 3 ). As prostate cancer was the most common cancer site among men, the same analyses was conducted without prostate cancer with the same result to ensure that the associations found were associated with men in general and not with prostate cancer in particular.
When the three CAM modalities CAM provider (Table 5 ), OTC products (Table 6) , and CAM techniques (Table 7) were analysed separately, we did not find age, income, or university education to be associated with use at a significant level. A tendency was, on the other hand, found for older age ( = 0.065) and lower family income ( = 0.085) in the use of OTC products in men.
When analysing interaction in CAM use between men and women, we found significant interactions in overall CAM use concerning age, university education, and family income (Table 3) . We did not find significant interaction concerning the use of neither a CAM provider nor CAM techniques. In the use of OTC products, on the other hand, we found significant interactions concerning age and university education in men and women (Table 6 ).
Discussion
This study has shown that women were more likely to have used CAM than men and that the associations for CAM use differ between men and women.
Bias.
The cancer registry of Norway includes all patients diagnosed with cancer in Norway since 1952. This should ensure that the selected cancer patients for this study represent our target group. The response rate (65.7%), on the other hand, could influence the generalizability of our findings. The generalizability will also be influenced by the 170 respondents that were excluded from the study as they did not answer all the three questions concerning CAM. This might have led to an overestimated CAM use as respondents with missing answers might have been more likely to not have used CAM [28] . These patients did, on the other hand, not differ significantly from the informants answering all three CAM questions concerning gender, age, or income.
The 12-month recall period concerning CAM use might likewise result in inaccuracies with regard to use. This factor should be equally distributed among women and men.
One of the three CAM questions asked for the use of herbal or "natural" medicine without defining this further. This could constitute an over-or underreporting of such use depending on how each participant defined their use and could also be differential between gender as men and women might define this in a different way.
It is also important to be aware of the fact that 37.8% of the women had breast cancer and 34.8% of the men had prostate cancer. One could, therefore, think that the genderspecific associations were connected to these cancer sites rather than gender itself, but this is shown to be unlikely as separate analyses excluding these two cancer sites were conducted with the same results, however, no longer at a statistical significant level.
Prevalence.
Many studies report the use of CAM in cancer patients, but the studied population, time frame in use, and definition of CAM varies widely. We have, therefore, chosen to compare our study to a limited selection of other studies with focus on comparability. A former Tromsø study conducted in 2001/2002, the fifth Tromsø study, found lower use of a CAM provider in the last 12 months than what we found six years later, 10.6% in women and 3.8% in men [29] . The reason for this is likely to be the strict legislation that regulated the CAM field at the time of the fifth study; only physicians and dentists were allowed to treat cancer patients. When the sixth Tromsø study was conducted in 2007/2008, this legislation had been considerably moderated. Also the preprepared list exemplifying CAM providers in the sixth study might have increased reported CAM use as this might have improved the recall and clarified what to consider as CAM.
A Norwegian study, reporting CAM use in cancer patients with a poor survival prognosis at the time of first diagnosis, found that 22.7% had seen a CAM provider at least once after first diagnosis [28] , 30% of the women and 14% of the men [23] . The reported use increased to 38.8% [28] , 46% among women and 30% among men [23] , when CAM techniques and OTC products were included. The somewhat higher use in that study might be due to the longer time frame of use (since diagnosis, at least 5 years) and the poorer prognosis in the studied population.
Cancer patients in the county of Nord-Trøndelag, Central Norway were found to use a CAM provider to a larger degree than found in our study [19] . They found, contrary to us, that cancer patients were more likely to have seen a CAM provider than the total population. The difference in use might be due to a wider definition of a CAM provider in their study. Mao et al. found that 40% of all cancer survivors in a national sample in the US had used CAM within the last 12 months. They also found, contrary to us, that the cancer survivors were more frequent users than the total population. They found 45% CAM use in women and 33% CAM use in men [30] . The somewhat higher prevalence of use in their study might be due to their wider definition of CAM [23] . Average CAM use of 40% was also found in a systematic review presenting data from 152 studies in 18 countries representing more than 65 000 cancer patients. When limited to Europe, 34% CAM use was found which is very close to our findings. This study did not, however, provide gender-specific prevalence of use [31] .
A large community-based national registry study in USA found that 33% of men with prostate cancer had used some sort of CAM. This is somewhat higher than what we found in men with cancer in our study and might be due to the specific cancer site. The US study also had a wider definition of CAM than what we had, but limited, on the other hand, the use to the last 6 months compared to our 12 months [32] . The use of CAM in Canadian men with prostate cancer was found to be 29.8% and was closer to our findings [33] .
Our findings of CAM use in women were somewhat lower than what was found in recent studies in Europe, USA, and Australia [3, 17, [34] [35] [36] [37] [38] , though some studies also found less use of CAM than what we found [39] [40] [41] . When less use was found, the CAM use was limited to a CAM provider [42] or to a newly diagnosed breast cancer patients [40] . The wide range of 16.5% to 87.9% reported use is partly due to the [23] ). There were also differences with regard to the populations studied, varying from newly diagnosed breast cancer patients undergoing conventional treatment to national samples of women diagnosed with cancer. When these factors were taken into consideration, we still found a somewhat higher proportion of CAM users in most studies, especially American, Canadian, and Australian studies. This might be due to a more established tradition with integrated complementary cancer care compared to Norway and that most of these studies reported use in breast cancer patients only.
The proportion of cancer patients using CAM in this study does not differ much from what was found in other studies when the comparison is restricted to comparable parameters. This shows how important it is to ensure comparability when studies are compared [23, 43] . It is important to define clearly with examples how to define a CAM provider Evidence-Based Complementary and Alternative Medicine 7 [10, [45] [46] [47] [48] . The reasons for higher CAM use in women might be explained by the fact that women use health services in general to a larger degree than men [49] . The increased use in breast cancer patients might be due to a high number of survivors suffering from severe side effects from conventional treatment and a somewhat younger cancer population more likely to feel their cancer as a threat to future plans [10] and care for children. Different associations for CAM use in men and women concerning age and university education were also found in a recent Norwegian study [19] . Many find like us that female CAM users are more likely to have university education than nonusers. Women with university education might be more aware of CAM and more able to find relevant information about CAM. Young age [42, [50] [51] [52] and higher income [50, 51] have often been associated with CAM use in women. This was also found in our study, however not at a significant level. The reason for this might be that we have a strong tradition for the use of traditional healers among the elderly in Northern Norway and that these healers are classified as CAM providers in this study.
Our finding of lower income in male CAM users compared to nonusers is not in accordance with findings in other studies [33, [53] [54] [55] [56] . The reason for this might be due to that more CAM users than nonusers have reached the age of 67 and as a consequence of this are likely to be retired from work.
We found no association between education and CAM use in men. This is in accordance with several other studies [33, 56, 57] . Boon suggests that CAM use is no longer a phenomenon restricted to a unique segment of the population that is highly educated and enjoys a high family income [33] . This seems valid for our male CAM users. The lack of differences in educational level is not in accordance with what we found in women using CAM. The discrepancy between men and women in our study might be due to a general higher educational level among men.
The tendency towards older age in overall CAM use and OTC products in men in our study is not found in other studies that we are aware of. Some studies found no associations between age and CAM use [57, 58] , other found male CAM users to be younger than the nonusers [54, 56] . Inclusion of both traditional healers commonly used by elderly people and modern CAM providers used by the younger generations might explain the lack of significant age differences in our study.
The findings of different associations for CAM use in men and women are important both for researchers and in clinical practice as the general impression of CAM users seems to be based on studies where the CAM users are dominated by women. This could give an incorrect impression of male CAM users.
Conclusion
According to this study, prevalence and associations (age, education, and income) for CAM use differ significantly between male and female survivors of cancer. This underlines the importance of gender-specific analyses in future research.
